

















































































































a. Tamper bar operations
1. Width of tamper bar
2. Depth of movement relative to strikeoff bar
3. Rate of tamping
b. Grout box operations
1. Depth of grout in box
2. Depth of vibrator vs depth of groﬁt
3. Disposition of materials from various levels in grout box to the slab

4. Density of the materials at various levels in the box
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APPENDIX

At the time of the research effort, both manufacturers were conducting their own
research into the development of vibrator monitoring devices. The units used in the Iowa
research represent prototypes of the “state of the art” in equipment at that time. Since the
initial field testing was éompleted, both companies have continued to develop units that
anticipate the needs of the highway industry. Included in this appendix are examples first
of the equipment (monitors and vibrators) that were employed in the research and
examples of the monitors that are now available. Unit costs for the equipment are also
shown to provide the reader with an estimate of the cost associated with implementation
of this type of equipment on any size paving machine.

A copy of the mranufactmer’s literature describing the VIBRA-TAC and Standco
Tachometer is included.

Special Provision SP-97201, dated January 12, 1999 regarding Portland Cement
Concrete Paver Vibrator Monitoring has been included to illustrate the advances that the

Iowa DOT is making in this area as a result of this research.
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‘ FEATUR'Es-

INTRODUCING

Accurately monitors = — —~
sibrator speed (vpm’s) ||— :@j U 88885
.Fits on any new or //_Q;m;,m//'!‘“‘“f“ )
existing system I 7

fﬁ; . . . iy CONTACT DIAL

Allows individual vem
wibrator control PeRoOUT

. Compatible with data
_acquisition or logging
systems

/0 introduces a new generation of Hydraulic
fitrete Paving Vibrators with heavy duty speed
isors embedded in the vibrator head assembly to
rately monitor each vibrator's operating speed
's). These "Smart” Hydraulic Vibrators enable
pperator to adjust and control each vibrator’s
d independently during paving. This assures a
re uniform output and end product. This system
s a continuous mechanical evaluation of the
tor, eliminating unscheduled down time. it can
provide a more complete data history of the
grment.

« For more information, contact:

;.' T"E wvco TOOL P.O. Box 1405 » Racine,

(e taly l ¥ 8 V)\7]

PROBE
LEAD

SMART VIBRATOR
w/SPEED PROBE

Wisconsin 53401-1405

2200 South Street » Racine, Wisconsin 53404-1526
i Telephone: {(414) 639 6770 or 1-B800-233- 9926
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INTRODUCING
SUPER SPUD 3000
HYDRAULIC PAVING

VIBRATOR

FEATURES:

® 3000 ibs. force at 10,500 VPMs
This model can also be used to input a
higher-force than standard vibrators when
lower speeds are specified.

® High strength, precision interlocking
tool steel bearing cups

| . High load-carrying capacity
cylindrical roller bearings

@ Oil Lubrication
& Thru hardened alloy steel tip
'®  Speed Sensing Available

PRELIMINARY SPECIFICATIONS:

. Head Size: 3 inch square
. Zccentric Moment: .85 inch-lbs.
. implitude: .110 inch

| Flow Rate (GPM) 1 a 4 46

. Pressure {PSI) 1,103 1,536 1,800
{ speed (vPM) 7,100 9200 | 10,500
‘{ ‘orce (Lbs) 1,375 2,300 3,000

Hydraulic Hose: inlet 1/4", Qutlet 3/8"
. Length — 8' Hyd Hose, 4’ Protective Hose

:...ration: 10 Micron Absolute (IS0} 17/13 Fluid Cleanliness
‘Required

) srating Temperature: 140°F, Optimum (165°F Max.)

For more information, contact:

BRNTHE GO T00L e
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ENGINEERING

Smart Vibrators pasent pending #1 9 PAG E 1

Speed Sensing Vibrators

When Wyco Tool supplied vibrators have the speed sensing option, a cable exits the back
of the hydraulic motor next to the hydraulic hoses. This armored and shielded sensor
cable {(Wyco # 420003) extends 9 feet away from the hydraulic motor. It runs paralle! to
the hydraulic hose and inside the protective hose. When protective hose is greater than 8
feet.- extension cable will be needed to exit the last rubber plug. The shielded sensor cable
can plug directly into the speed monitoring equipment. Extension cable is required when
the 9 feet of shielded sensor cable is not long enough to reach the speed monitoring
equipment. Extension cables are available in 10 foot (Wyco # 420010), 15 foot (Wyco #
420015) and 20 foot (Wyco # 420020) lengths. Lengths should be kept as short as
possible to avoid interference. Avoid other electrical components when routing cable to
avoid signal noise. The military quality connectors used are shielded, sealed and have a
quick connecting and disconnecting feature.

Speed monitors should be bolted on a flat surface, where the display can be easily seen
while adjusting the vibrator speed controls. Four mounting holes suitable for 1/4 inch
‘bolts are available. Each unit can display speeds for up to 8 vibrators. A rotary switch is
used for vibrator selection. Currently, three different configurations of speed monitors are
available: '

b

Wyco # Description

420003 Horizontal, mounts on a horizontal surface
420044 Vertical Right Hand; mounts on a vertical surface on the right hand

side of a cabinet or counsel

420046 Vertical Left Hand; mounts on a vertical surface on the left hand
side of a cabinet or counsel

A 20 foot power cable is required with the above boxes (Wyco # 420006). Alternately, a
power cable can be made up using Cannon connector #MS3106F165-8S. The black wire
{pin A) should be wired to ground and the white wire (pin D) should be wired to 12 volt
DC. If the display does not turn on, try switching the wires.

m THE wycu Tnﬂl GUMPANV 2200 SOUTH STREET RACINE. W1 53404 U.5.A.
; PHONE: 800-233-9926 OR 414-638-6770 FAX: 414.630.2267
Wy co DIVISION OF RACINE FEDERATED INC. -
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SPEED SENSOR CABLE ASSY
420005

/

—

|
|
E

EXTENSION CABLES

10 FT 420010
15 FT 420015
20 FT 420020

LEFT HAND
420046

BLACK (PIN A} /320F{’Torown CABLE }

2

+12 VDC
GROUND
o’i WHITE {PIN D)
HORIZONTAL
/ 420003
L) &
.
i I s
— SMART VIBRATOR
TI"ET  speep moniTor
2§ MOUNTING STYLES

|

BACK OF MONITOR

RIGHT HAND

420044

Sheee
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STANDARD HYDRAULIC ANGLE

PART NUMBER ' DESCRIPTION LIST PRICE
949760 Standard Angle M-8 $1244.00
949960 | " SMART Vibrator $1510.00
SPEED MONITORS
420003 Horizontal mount $1370.00
420044 Veftical mount, right side $1370.00
420046 Vertical mount, left side $l?;76.0{)
~ CABLE ASSEMBLY
(INCLUDES SPEED SENSOR CONNECTOR, CONDUIT ASSEMBLY AND SPEED SENSOR VR.)
‘420005 Cable Assembly, Speed Sensor  $208 .00
420006 20 Ft Power Cable $90.00
CABLE EXTENSIONS
420010 10 Ft Cable Extension $119.00
420015 : 15 Ft Cable Extension $137.00
420020 20 Ft Cable Extension $155.00

APRIL 1998




B3 COMPATIBLL LAPTOP COUPUTIR

WITH

9 PIN SERWL PORY
NOT SUI

{ PPUED) .
32 Chunnel Box 12V uust u%%% ‘moov
. 24V MUST USE WYCO PART $421008
420602 : : L w2
[P . T
B ol " i
- CABLE, STROB! MONITOR STROBE. LICHY, A
: ) - L : Wrco PARET T;)umns X Wreo ngnfizmt?

~ SPEED SENSING VIBRATOR
WYCO PART §9499XX SUART VIBRATORS
B PER JUNCTION BOX

‘Junction Box
42002

it

16 STATION
SMART SYSTEM

32 CHANNEL SMART MONITOR

THE WYCO TOOL COMPANY rove U SH

v © (414) 681:3411
A DIVISION OF RACINE FEDERATED INC. FAX (414) 639-2267



154 COMPANBLE LAPTOP COMPUTER

« SPEED SENSING VIBRATOR
WYCO PART §9459%XX SMART VBRATORS
B PER JUNCTION 80X

- POWER CABLE
12v WYST USE WYTD PART r::
24¥ HUST USEI“’CO‘__PNT! 421

J

CARLE, STROBE TO MONTOR Y STROBE LICHT, ANBER
WYCO PART 421108 WICO PART J42111y
OFTOMAL OFTIONAL

o

|

24 STATION
SMART SYSTEM

32 CHANNEL SMART MONITOR

THE WYCO TOOL COMPANY s, 5304 US A

{800} 233-9926

(414) 681-3411
A DIVISION OF RACINE FEDERATED INC. FAX (414) 639-2267
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18U COMPATIBLE LAPTOP COMPUTER
WITH § PIN SER, PORT

{NOT SUPPUED)
- ' . POWER
32 Chunnel Box 13¢ bust Use Wre Akt ;moc? Wl
42002 : WO PART f421008 M
-~ ]
> <
OPTIONAL fED— X
SERIAL CABLE
WYCO PART #421008 e
- ~f - CABE, STROBE T} MONITOR \( STROBE LICHT, AUBER
S S WrCO PART J411108 wreo PART fazit1y
. OPTIONAL OPTIONAL
. HOM

LRUN" CABLE
WYCO PART i‘!iqol

T

i — — -

a

ETENSION CAdLE

WYCO PART §427004 3 w

wreo p, ETERS {SFT 10)
8 PER m"%%gxs uETERS iasr‘r 5{:3

- SPEED SENSING WIBRATOR
WYCO PART f9499XX SMAAT VIBRATORS
B PER JUNCDNON BOX

32 STATION
SMART SYSTEM

32 CHANNEL SMART MONITOR

2200 South Street

THE WYCO TOOL COMPANY e

{414) 681-3411
A DIVISION OF RACINE FEDERATED INC. FAX (414} 639.2267
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[Provides Consistent Quality Concrete Consolidation

WYCO 32-Channel
Smart System
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* Accurately monitors up te 32 vibrators
* Displays up to 8 visual readouts at a time
e Available in both analog and digital format

* Records service hours and prompts when
maintenance is reguired

* Aliows individual (high/low) vibrator alarms

* Vibrator atarms can be adjusted giobally
or individuatiy

* Uses rugged, time-tested magnetic pick up
technology

* Downloads data, such as time angd individuat
vibrator speed, via any 1BM-compatible
computer serial port

* Equipped with (optional) high visibility
. strobe light

WYCO offers a new generation of Hydrauic
Concrete Paving Vibrators with heavy duty
speed sensars embedded in the vibrator head
assembly to accurately monitor each vibrator's
operating speed (vom's). These "Smart”
Hydraulic Vibrators enable the operator {o
adjust and control each vibrator's speed
independently during paving. This assures a -
more uniform output and end product. This
system allows a continuous mechanical
evaluation of the vibrator, eliminating
unscheduted downtime. It can also provide a
more complete data history of the pavement.

Fits on any new or existing system

2200 Soutn Street =

P.O. Box 1405 = Racine. Wisconsin 53401-140%
Racine. Wisconsin 53404

Teiephon& (»‘M; 639 6770 or 1-800- 23" 992ﬁ

nnnnnn
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THE WYCO TOOL COMPANY

A DIVISION OF RACINE FEDERATED INC.

¢

2200 Sauth Street
Radine, W1 53404 LS A
{800) 233-8926

{414) 681-3411

FAX (414) 639-2267

1-Jan-99
16 STATION SMART SYSTEM
Part # Description List Ext, list
W421-004 10 foot Extenslon $ 120 § 860
W421-009 20 foot Extention $ 133 § 1,064
W421-005 Homerun Cable $ 477 § 054
W421-007 12v Power Cable $ 80 ¢ 89
T W421-002 Junction Box $ 895 § 1,790
W421.003 32 Channe! Smrt Box $ 4250 $ 4,250
Total $ 9,107
24 STATION SMART SYSTEM

Part # Description List Ext. List
W421-004 10 foot Extension $ 120 §$ 1,440
W421-008 20 foot Extension $ 133 $ 1,586
W421-005 Homerun Cable $ 477 ¢ 1,341
W421-007 12v Power Cable $ 89 $ 89
W421-002 Juntion Box $ 895 $ 2,685
W421-003 32 Channel Smrt Box $ 4250 % 4,250
Total $ 11,401

32 STATION SMART SYSTEM

Part # Description List Ext List
W421-004 10 foot Extension $ 120 § 1,820
W421-009 20 foot Extension $ 133 & 2128
W421-005 Homerun Cable $ 447 3 4,788
W421.007 12v Power Cable $ 8 ¢ 89
W421-002 Junction Box $ 885 $ 3,580
W421-003 32 Channel Smrt Box $ 4250 § 4,250
Total $ 13,766

OPTIONAL SMART SYSTEM FEATURES

Part # Description List
W421-006 Serial Cable $ 106
WA421-111 . Strobe Light $ 230
W421-108 Strabe Cable $ &7
W4z1-007 24v Power Cable $ 89
wrre e A 3, L



Minnich Introduces ...
Auto Vib

“Field Tested
On Pavers

From 3
Manufacturers!”

“Designing
Products
For The
Future...”

“Will Retrofit On
ANY U.S. Made
Hydraulic
Vibrator...”

“24-Hour
Emergency
Parts &
Service..”

A SENSORING KIT GIVES YOU:

AQNITOD

«a VDR DEANRALLITY _ 41T Ao VIDDATALDS D
s - INAIB F halk ITIWAEY

VIl MWW I 1W WU FiILIETM L Wiy

*TWO MODE SELECTIONS — AUTO SCAN OR MANUAL
* ALARM SETTINGS - HIGH AND LOW VPM
* DATA LOG AVAILABLE

Minnich Manufacturing is proud to introduce the tablish alarm settings for high and low VPM. This
“Auto VIB” System that automatically scans your  feature automatically lets the operator know if a vi-
| “ibrators in sequence to give you an individual VPM brator falls outside the pre-established VPM range

readout. You may also select the Manual Mode by sounding an alarm.

vhich allows the operator to select any Vibrator for

* /PM setting or continuous monitoring. This Sensoring System may be purchased on new

, vibrators or may be retrofitted on your existing vi-
Another feature of the System, is the ability to es-  brators in stock.

From Minnich — Where Service Is Number One!
For Further Information Contact:

Minnich Manufacturing Company, Inc.

P.O. Box 367 » Mansfield, Chio 44901
Or Call 1-800-524-1033



Manutacturing Ruallty Products Since TR0B

INTRODUCING .......

Auto Vibe 11 "The 2ndGeneration

p— VIBRATOR SENSOR
L D es’g f"ng . SCAN MODE:
D : SNS# 33 - 8888 RPM
fjaphinl EtR
I I -

. he Future SNS# 36 - 82088 RPN

SNS# 37 - 8106 RPN
SNS# 38 - 8188 RPM

FEET/KINUTE ~ $.5
01-19-98 2:83 PH
TEMP-89F RH-75X

o Data Collection
- Programable - interval Setting - Feet
- Ground Speed Displayed & Stored

A s s o, Mioenioy [ P |

- Distance Traveled - u:apsu‘yr;u & Stored

- Ambient Temperature - Displayed & Stored
| - Date/Time - Displayed & Stored

- - Manual Entry - Air Ent.% & Slump

_ 72 Circuits

Global Alarm Settings

Individual Alarm Settings

Monitors Internal Vibrators

Monitors ExternatlVibrators

e & & & @

"Offers 24 Hour
Emergency Parts
and Service.”

This Sensoring System may be purchased on new vibrators or may

be retrofitted on your existing vibrators in stock.

Minnich - Where Service Is Number One !

For Further Information Contact:

Minnich Manufacturing Company, Inc.

P. O. Box 367 - Mansfield, Ohio 44801
or Call 1-800-524-1033






Hydraulic Vibrator Specifications

Models: HV-2 HV-2B HV-2P Models: HV-2E HV-2BE HV-2PE

Head Diameter .......... 2% in, (59mm) Head Diameter .......... 238 in. {(39mm)

Head Length............... 18'/ain, (464mm) Head Length................ 20/sin. (574mm)

Eccentric Diameter..... 135 in. {(45mm) Eccentric Diameter ..... 13/sin. (45mm)

Eccentric Length ......... 6’/ein. (175mm) Eccentric Length ......... 8/sin. (225mm)

Centrifugal Force........ 1025 [bs. (4559n) Centrifugal Force........ 1730 Ibs. (7695n) ,
Amplitude .......cceueeens 038 in. {.965mm) Amplitude e 059in. {1.499mm) |
V.M. iiiniscisiiannn 10,000 ViPMuiiiniiniininnssnnens 10,000

Hydraulic Fluid Hydraulic Fluid

Required......osraesreens 4 G.PM. Required .......crueueennnee 4 G.PM.

Models: HV-2EH HV-2BEH

HV-2PEH Models: HV-4 HV-4B HV-4P
Head Diameter .......... 2*/sin. (59mm) Head Diameter .......... 3 in. (75mm)
Head Length ..o, 20'/sin, (574mm) i Head Length......... oo 173020, (45Tmm)
Eccentric Diameter..... 17/a in. (48mm) | Eccentric Diameter..... 2 in. (50.8mm) _
Eccentric Length ......... 8'/sin. (225mm) "1 Eccentric Length ......... 8% in. (222mm) \
Centrifugal Force........ 2150 Ibs. (9,565n) Centrifugal Force........ 2340 Ibs. (10,408n) C’
Amplitude .......cceuee., .085 in, {2.159mm) Amplitude ....cucueaneneenne 061 in. (1.549mm)
(Y2 1Y R 10,000 | VPMuceniccrascens 10,000
Hydraulic Fluid Hydraulic Fluid
Required......uverruinna, 4 G.PM. Required.....covvitinnne 4 G.PM.
| | Model Code Deﬁmtlons
HV“Hydraulachrator L=Llong S,R & C=Models Only H=Heavy Eccentric 2=2%s in. Head
B=Straight with Bracket P=Paving E=LlongEccentric 1=1Y«in. Head 4=3 in. Head
- Vibrator Features & Benefits
W Precision Heavy Duty High ® Direct Drive Allows Positive
Speed Gear Motor Couple Between Motor &
" AT Eccentric Weight
" 'I;I(egrfg:r?‘llagnz : ows Better m Rigorous In House Testing
. On Each Unit Insures Top
o Proven Mountmg Bracket Performance L
“And Isolators " - M Easy Access To Hydraulic - g
' Motor Seal Allows For Field B _;( ).
Replacement With Only B

Gro nd ‘Bearmgs - Partial Disassembly




3-Gear Hydraulic Motor

Easy Access to Seal Without Complete Teardown
Case Hardened Steel Hex Drive Shaft

M otor Seal & Assembly Designed To
Withstand High Back Pressures

Precision Machined Aluminum Body

3 Gears Allow Hydrostatic Balance For
Extended Llfe

Designed to Provide Greater Startmg
Torque

|nd:vadua| Components lnspected . -
For Accuracy |

Each Motor Tested Under Adverse
Conditions To Assure Maximum
Performance

 Electric To Hydraulic Conversion Systems Available

Includes:

WM Pressure Compensated Variable -~ W Reservoir & Filter Assembly‘?

Flow, Piston Pum '
’ ump m High Pressure Filter & Relief

M Pressure Compensated Flow
Controls With Overspeed W Heat Exchanger
Protection (Manifold) . o |

W All Necessary Hose & Fitting Assemblies

Offered In Separate Components-Or As Complete Packages p
Factory Assisted Installation Available Upon Request! .



Pavmg Vibrator And Mountmg
Bracket Configurations

HV-3B HV-2 HV-2P HV-2PE
~ HV-2PBE HV-28 HV-2BE HV-2E
HV-2PL HV-4 HV-4B . ‘H‘V-4P |
HvasR  Hvess . Hv-2CS

&
ﬁ/

%

Minnich Manufacturing Co. Inc. = P.O. Box 367 » Mansfield, Ohio 44901
TE_:I. 419-524-1000 = Fax. 419-524-4000

O

O
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10
i1
12
13
14
15
16
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18
19
20
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
40
48
56
64
72
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Manufaciuring Quality Products Since 1968

January 20, 1999
(Revised 4/15/99)
List prices for complete "TAUTO VIBE" systems
W/internal Vibrator W/internal
Vibrator

$1,746.00 $11,668.00
$2,135.00 $12,102.00
$2,569.00 $12,536.00
$2,951.00 - $12,970.00
$3,418.00 $13,404.00
$3,799.00 $13,838.00
$4,182.00 $14,272.00
$4,563.00 $14,702.00
$5,385.00 $15,632.00
$5,775.00 $16,073.00
$6,164.00 $16,514.00
$6,554.00 $16,955.00
$6,943.00 $17,395.00
$7.333.00 $17,837.00
$7,722.00 $18,277.00
$8,163.00 $18,777.00
$8,986.00 $19,708.00
$9,375.00 $20,149.00
$9,765.00 $20,590.00
$10,154.00 $21,031.00
$10,544.00 $21,472.00
$10,933.00 $21,913.00
$11,323.00 $22,354.00
$11,752.00 $22,841.00
$12,575.00 $23,772.00
$12,964.00 $24,212.00
$13,354.00 $24,653.00
$13,743.00 $25,094.00
$14,133.00 $25,535.00
$14,522.00 $25,976.00
$14,912.00 $26,417.00
$15,342.00 $26,504.00
$16,122.00 $27,787.00
$16,516.00 $28,233.00
$16,906.00 $28.674.00
$17,295.00 $29,115.00
$30,968.00

$35,031.00

$39,094.00

$43,157.00

$47,221.00

THE ABOVE FIGURES DO NOT INCLUDE THE PRICE OF THE VIBRATORS
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Manufacturing Guality Products Since 1968

January 20, 1999

(Revised 4/15/99)

Onptions

AUTO VIBE Jor IT
1. Using customer's rebuilt internal or external vibrators: Add $46.00
- ( for each vibrator)
2. For each spare/replacement internal vibrator installation; ~ Add $295.83
3. For each spare extemal vibrator instaliation: Add S438;00

4, For each replacement of an internal vibrator

with an extemal vibrator installation: Add $142.00
AUTO VIBE II
Relative humidity and ambient temperature: Add $998.00

THE ABOVE FIGURES DO NOT INCLUDE THE PRICE OF THE VIBRATORS



'%L:)'heck speed of vibration quickly, easily, and accurately
L MARTIN®
' VIBRA-TAK™

Vibration Indicator

The “Slide Rule” that:
. ® Finds vibrations per minute
® Helps locate the source of unwanted vibration
® Finds “dead spots” on vibration equipment

dicates speed of vibration on match plate

Tis MARTIN® VIBRA-TAK™ vibration indicator is a simple, easy to use tool for accurately measuring the speed
¢ a vibrating object. :

n———

T /wm:-: REED TUNING SLIDE INDICATES SPEED

=

2 T e 2 ) by VIBRATAK
£ ; .
= / \

1 BULLET NOSE READ AT THIS EDGE

How To Use:

1. Move tuning slide down 5. The arc through which
v\ . scale until wire reed is reed “throws” is in direct
/{/(( N O fully extended outside of ' proportion to speed and
, i Lt housing. - stroke. Each 1/2" of
| A O “throw” equals .001"
L g 2. Press the bullet nose stroke. .
'®) against the vibrating
object. Two Models Available

Low Speed - 200 to 2,000 rpm
‘ 3. Move tuning slide up P/N 14831
L I scale until the wire reed  High Speed.- 2,000 to 21,000
Locate hopper car vibration rpm to help . : il ! ™
¢~ “rect dangerous overspeed and inefficient reaches its maximum rpm P/N 14830.

y derspeed. | throw. -

i

(Higher speeds do register and
4. Multiply scale reading by can be closely estimated.)

1,000 to find vibration
m MARTIN

cycies per minute, or
ENGINEERING

shaft speed rpm.
One Martin Place

Neponset, lilinois 61345-9766 USA
1-800-544-2047 or 309-554-2384
FAX: 309-594-2432

P--per speed indicates good vibrator mounting, ©COPYRIGHT 1994 MARTIN ENGINEERING  Form No. 1191-12/94CP
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INSTRUCTIONS

“STANDCO” Vibrating Reed Tachometers

e oo s Hand 74;723, %{M paafaé/e ude

“Standco™ Vibrating Reed Tachometers operate on
the well-known and time-tested principle of resonance. They
measure speed of rotating machinery by picking up the rate
of vibration on accurately calibrated reeds. These reeds are
set in motion by the slight vibration of the rotating element.
The RPM or vibrations per minute are indicated on the scale
of these instruments by the visual pattern formed by one or
more reeds while vibrating. See attached Bulletin No. 770C.

REVOLUTIONS PER MINUTE . . . .

“Standco” Vibrating Reed Hand Tachometers do not require brackets or any
other accessories. These instruments are ideal for checking speeds of totally enclosed
electrical equipment. Just hold the tachometer against the motor, turbine, pump, vacuum
cieaner, compressor, outboard motor, sewing machine, or other similar equipment any-
where and read the speed. Speeds can be measured irom 600 RPM to 100,000 RPM (in
different models).

If vibration is excessive, cushion the Tachometer by a pad of rubber or cotton or with
the hand. If vibration is insufficient, try different parts of the machine until a perfect pickup

is made. Usually pickup is best if the row of reeds is paralle] to the axis of the machine.

VIBRATIONS PER MINUTE . . ..

Since the reeds reflect vibrations as well as RPM, the instruments can be used as vibra-
tion indicators.

EXCESSIVE VIBRATION . . ..

With pneumatic equipment or other equipment where vibrations are severe, it is not
recommended to hold the instrument directly against vibrating metal parts but to apply it to
air hoses or other parts of the equipment. If this vibration is still too severe place hand on
machine or hose and hold instrument against forearm and the vibration will be transmitted
to the instrument reeds.
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HARMONICS . . ..

Since all Vibrating Reed Tachometers operate on the principle of resonance, it is fre-
quently the case that if a machine is running at let us say 1800 RPM another reed tuned
at 3600 RPM may also respond, but at less amplitude. When a machine is running at 3600

RPM, however, a reed tuned at 1800 is not likely to respond.
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INSTRUCTIONS .
| “STANDCO" Vibrating Reed Tachometers
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“Standeo” Vibrating Reed Tachometers operale on
‘the wellknown and time-tested principle of resonance. They
measure speed of rotating machinery by picking up the rate
ey T of vibration on accurately calibrated reeds. These reeds are
e set in motion by the slight vibration of the rotating element.
The RPM or vibrations per minute are indicated on the scale
of these instruments by the visual pattern formed by one or
more reeds while vibraiting. See attached Billetin No. 770C.
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HOW TO INSTALL STATIONARY TACHOMETERS e e e

1. Mount the Tachometer on its bracket. Various types of hrackets are available and
should be carefully selected from our literature. If the Tachometer has been received without
brackets, we recommend that brackets best suitable be ordered (at extra cost).
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2. After the Tachometer has been secured to the bracket, hold it at or near the desired
permanent location for a rough check of reed indication and the amplitude of the swing of
the reeds. It is best to select a spot where the reeds which are in motion will show maximum
vibration. '

3. When a location has been found on the machine where the reeds vibrate at normal
amplitude, fasten the bracket securely in that spot. It is recommended that the machine speed
be then varied over the full range of the Tachometer to see that the reeds vibrate at the
proper amplitude over the entire range.

4. Itis recommended that the reeds are not allowed to vibrate continupusly at an excessive
amplitude. Usually the amplitude should not be greater than the scale opening which is usually
54" 10 34", For high speeds, that is over 5000 or 6000 RPM, it is recommended that the
amplitude should be less, or about 14" to 34", and still less for still higher speeds. Do not
exceed these amplitudes under ordinary conditions.

5. If the vibration amplitude of the reeds is excessive, it is recommended that the
instrument be cushioned by a suitable material, either between the instrument and bracket
or between bracket and machine.

6. If the machine for which the Tachometer is intended has very little vibration,
it is recommended that the Tachometer be tried at various locations as it is usually possible to
find a point on the machine where the vibration is more pronounced than at other points.

7. In such cases where this should not be possible, vibration of the reeds can be
increased by using a Type T Mounting Bracket and attaching the Tachometer to a 34" steel
rod 1-2 feet long, which in turn is secured to the machine. By lowering or raising the Tachom-
eter, the best spot on the rod for maximum reed vibration is easily determined.

8. As a general rule, vibration of the reeds in any Tachometer is usuaily best if the reed
row is parallel to the axis of the machine. Internal amplitude stimulators can be supplied
if any of the other methods do not give satisfactory results.

HARMONICS —see reverse page . . . .




 VARIOUS STYLES OF MOUNTING BRACKETS

For Round Type Gases M-1 and M-2 For Rectangular Cases
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Type 8 Cal. No. 8401 Adijustable Mounting
on steelrod

For “DWARF” Type Instruments
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Cat, No. 9401 90° Bracket

For mounting on 3/4" Adjustable Mountling.
Type T Cat. No. 5403 round rod (adjustable} on steel rod




HOW TO READ VIBRATING REED TACHOMETERS

RPM or Vibrations per Minute are indicated on the scale of these instruments by the visual pattern
formed by one or more reeds while vibrating. The following illustrations show how simple it is:

reduced size) with a range from 1425-2175 RPM, designed for equipment with

This is a typical scale of a “STANDCO” Vibrating Reed Tachometer (slightly
l I l I a normal speed of 1800 RPM, Interval between reeds is 25 RPM.

1500 1800 2100

EVEN

PATTERM: | g A,
1800 RPM [l lLIITEEER | [ TR PLEEEE e

One Reed has maximum amplitude, adjoining reeds on both sides
have less buf equal amplitude and form a similar patiern on both sides.
Speed is 1800 RPM.,

TWO REEDS 1500 1800 2100

WITH SAME
AMPLITUDE B | SR
ENEEEEEEENEEN HEEEEEEEEREEAE

1788 RPM URREEEEEEEE !“l INEARNRERERERN
Two adjoining reeds at 1800 RPM and 1775 RBPM have same amplitude.
Speed is halfway beiween the two reeds—1788 RPM.

1500 1800 2100

PATTERN o bk e - - phuniraleadn,

BELOW 1800 ENEENENEENEEN Ill'ufu'nun'l__li_n

1794 RPM | S

One reed has maximum amplitude at 1800 RPM. Adjoining reed 1775
RPM vibrates almost as much. Other adjoining reeds below 1800

taper off proportioneiely,
Speed is one-quarter between 1800 and 1775=1794 RPM.,

UNEVEN 1500 1800 2100

PATTERN
ABOVE 1800

1806 RPM

This is the same pattern as chove but on the high side of 1800 RPM.
Indicated speed is one-quarter between 1800 and 1825—1806 RPM.
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SPECIAL PROVISIONS
FOR
PORTLAND CEMENT CONCRETE PAVER
VIBRATOR MONITORING

Benton County, NHS-30-6(63)--19-06
Lee County, NHS-61-1(77)--19-56
Muscatine County, NHS-61-4(59)--16-70

January 12, 1999

THE STANDARD SPECIFICATIONS, SERIES 1997, ARTICLE 2301.07 AND ARTICLE
2301.35, ARE AMENDED BY THE FOLLOWING MODIFICATIONS. THESE ARE
SPECIAL PROVISIONS AND SHALL PREVAIL OVER THOSE PUBLISHED IN THE
STANDARD SPECIFICATIONS.

REPLACE Article 2301.07, Paragraph A(6)(a) with the following:

a. Vibrators

(1} The full width and depth of concrete requiring a finishing machine shall be
consolidated by a single pass of an approved surface or internal vibrator.
Surface vibrators shall be operated within a frequency range of 3500 1o
6000 vibrations per minute. Internal vibrators shall be operated within a
frequency range of 5000 to 8000 vibrations per minute. Vibrators shall not
be operated in a manner to cause a separation of the mix ingredients; either
a downward displacement of large aggregate particles or an accumulation
of laitance on the surface of the concrete. Avoidance of separation of the
mix may require a reduction in vibrator frequency when forward motion of
the paver is reduced. '

Paving machine operation shall siop if any vibrator fails to operate within
specifications. Vibration shall be stopped whenever forward motion of the
paver 1s stopped.
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(2)

(3)

(4)

&)

(6)

An electronic monitoring device displaying the operating frequency of each
individual imternal vibrator shall be required for mainline pavement
exceeding 600 fi. in length. The monitoring device shall have a readout
display near the operator's controls visible to the paver operator and 10 the
Contracting Authority. It shall operate continuously while paving. and
shall display all vibrator frequencies with manual or automatic sequencing
among all individual vibrators. For paving projects let after October 1.
1999 and thereafter, the monitoring system shall also record. at minimum,
the following: clock time, station location, paver track speed and operating
frequency of individual vibrators. Recordings shall be made after each
25 fi. of paving or after each five minutes of time. A record of the data
shall be provided daily to the Contracting Authority.

The depth of penetration into the concrete pavement slab of internal
vibrators shall be set to mid slab or as deep as possible while passing above
any reinforcing steel. An operating position locking device shall be
provided so that no part of the vibrating unit can be lowered 1o the extent
that it will come in contract with reinforcing steei or tie bars while paving.

Horizontal spacing of vibrators shall not exceed the manufacturers
recomnmendations, but in no case exceed 16 inches from center to center.

The longitudinal axis of the vibrator body shall be mounted approximately
parallel to the direction of paving with the exception that the trailing end

of each vibrator shall be tilied downward to an approximate slope of 15
degrees below horizontal.

Vibrators shall meet or exceed the following specifications at manufacturers
design frequency of 10,000 vpm:

a) amplitude (peak to peak) 0.070 in.

b) centrifugal force 1200 lbs.

ADD the following to the last paragraph of Article 2301.35:
The cost of furnishing, installing, and monitoring vibrators and vibrator monitoring device
shall be considered incidental to the contract unit price for PCC pavement.

NOTE: It is the intent that vibrator monitoring, as described herein, will be required on
mainline paving projects on the Interstate and Primary highway systems for projects
let after October 1, 1999.





